A pooled analysis of 3 European randomized trials has shown that in patients with space-occupying hemispheric infarction, surgical decompression initiated within 48 hours of stroke onset strongly reduces the risk of death and increases the chance of a favorable functional outcome at 1 year. However, this large reduction in case fatality comes at the expense of an increased risk of moderately severe or severe disability at 1 year, 1 and the majority of survivors have global cognitive impairment.
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A study nurse visited each patient and their caregivers to assess all outcome measures at 1-year and 3-years follow-up, open to treatment allocation. Predefined subgroup analyses were done with regard to the interval from stroke onset to treatment (≤48 versus >48 hours).
Mean differences, absolute risk reductions, and corresponding 95% confidence intervals were calculated. The independent t test, Mann-Whitney test, χ 2 -test, paired t test, or McNemar test were performed where appropriate. Comparisons between 1 and 3 years were performed only in patients with outcome data at both time points.
Results
Sixty-four patients were included, of whom 32 were randomized to decompressive surgery. All patients received the treatment to which they were assigned. Baseline characteristics and outcomes at 1 year have been published previously. 1 The mean duration of follow-up was 3.1 years (SD, 0.1). After 3 years, 8 patients in the surgical group and 20 in the medical group had died, one more than at 1 year in each group. One patient in the surgical group was lost to follow-up ( Figure 1) .
The Table shows all outcomes at 3 years. Surgical patients had a lower case fatality rate than controls. The risk of a poor outcome did not differ between groups. Quality of life was acceptable for the majority of survivors in both groups. Figure 2 shows the distribution of scores on the modified Rankin Scale after 1 and 3 years. Differences between 1 and 3 years for other outcome measures are presented in Table I in the online-only Data Supplement. Surgical patients had a statistically significant improvement in the physical summary score of the 36-item short-form health survey and on the visual analogue scale, an effect not observed in medical patients.
Results of subgroup analyses were comparable to the overall analysis (see Figure I and Tables II and III in the onlineonly Data Supplement).
Discussion
This study shows that the effects of decompressive surgery on case fatality and functional outcome in patients with spaceoccupying hemispheric infarction are sustained for up to 3 years. In HAMLET, decompressive surgery reduced the risk of death at 1 and 3 years but had no effect on the chance of a good functional outcome. Quality of life improved between 1 and 3 years in patients treated with surgery.
Previous reports on outcome in randomized trials of decompressive surgery for space-occupying hemispheric infarction were limited to the first year after stroke. 1, 4 Observational studies have been limited by a short period of follow-up 5 or the use of short and long periods combined. 6 Meta-analyses that have demonstrated a benefit of decompressive surgery were limited to treatment in the first 48 hours. 1 In HAMLET, patients could be enrolled within 96 hours after stroke onset. Subgroup analyses in patients enrolled in HAMLET within 48 hours were limited by smaller patient numbers but are consistent with the overall findings of our study.
Recovery after ischemic stroke generally follows a nonlinear pattern, with the highest rate of recovery in the first weeks, and little improvement after 6 months. 7 We found improvement in activities of daily living and quality of life after surgical decompression between 1 and 3 years after the infarct. A similar improvement was observed in medically treated patients, but this did not reach statistical significance, possibly because of the smaller sample size. Recovery in young patients surviving a severe stroke apparently may take a long time, and outcome assessments in these patients should probably not be limited to the first year.
This study has limitations. Although HAMLET was the largest randomized trial in this field, its sample size was insufficient to detect small differences between groups and small changes over time. In addition, comparisons between treatment groups other than those with regard to case fatality or functional outcome should be interpreted with caution because of the large differences in case fatality between the groups. Finally, outcome assessment at 3 years was unblinded.
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